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Abstract of JP701 1250 

PURPOSE:To obtain a fluorescent material having prolonged decay characteristic of luminescent screer 
high chemical stability and high light resistance for a long period of time. CONSTITUTION: The objective 
material contains a compound of the formula: MA1204 where M is at least one metal selected from 
calcium strontium and barium, as a mother crystal. Magnesium can be used as M. Europium can be 
added as an activator. Coactivator may be added, too. 
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0.25 


0.27 


0 . 3 5 


(4) CaAl 2 0«:Eu 
(Eu: 0.5 fM5) 


0.41 


0 . 6 0 


0 . 9 0 


(5) CaAl*0 4 :Eu 
(Eu: 2.5 tW) 


0 . 3 7 


0 . 4 5 


0 . 6 5 


(6) CaAl 2 0 4 :Eu 
(Eu:iO *JM6) 


0 . 2 5 


0 . 2 8 


0.39 



[OO 4 4] -Ztz^MTtm (M) tLt*^ASffl Lfco 
IV Rg»i:Lra^pWASffll\ *BS»tLt [0 0 4 5] 

(7) -(12)rc^Lfc*3fe14K3te(*a>^3fe»tt**9rc^ 



(10) 



&m¥-7- 1 12 5 0 



is: ^ 


t n jQ -JiX *s f=£F 






Std. CaSrSiBi 


1-00 


1.00 


1. 00 


(7) CaAl 2 0 4 :Eu,Nd) 
(Eu:0.5rA* NdrO.OORJ^) 


0.53 


0 . 7 8 


1.01 


(8) CaAl 2 0*:£u,Nd} 
(Eu:0. 5t&% Nd:0. Dl«%) 


1.05 


1.53 


2.60 


(9) CaAl 2 0 4 :Eu,Nd 
(Eu:0-5*** Nd:0 - 1 


8.6 8 


11-8 


2 0.3 


(10) CaAl 2 0*:Eu,Nd 
(Eu:0.5iW Nd:0.5 U%) 


9. 8 7 


14. 0 


2 5.0 


(11) CaAl 2 0 4 :£u,Nd 
(Eu:0.5*&% Nd:2.5 fM) 


3 . 18 


4 . 5 1 


8.05 


(12) CaAl a O*:Eu ; Nd 
(Eu:0.5U« Nd:10 «X) 


0. 8 4 


1 . 18 


2.02 



[0 0 4 6] mi^MTtm (M) iLt^^A^ffi Lfco 

IV RfSfflt Lta^D tf^ASffilv LT [0 0 4 7] 

^U^A*«L^fc»^<D*3fett3t*#(!: LT. 5 - (1 H10] 
3)-(18)l=*Lfc»*ttS*#0!>SI*»tt**1 O^ 





10 ^iSS 


30 &mmm 




Std. CaSrS:8i 


1.00 


1.00 


1.00 


(13) CaAUOi.-Eu.Sn 
(Eu:0. 5f*% Sjb:0. 001^) 


0. 7 1 


0 . 9 8 


• 1.23 


(14) CaAUO* :Eu, Sm 
(Eu:0.5*JU* Sm: 0.01W) 


0. 9 4 


1.43 


2.55 


(15) CaAl 2 0*:Eu,SQi 
(£u:0. 5tM Sm: 0. 1 «3) 


4.21 


6 . 3 2 


11.30 


(IB) CaAl 2 0*:Eu,Sni 
(Eu:0. 5**% Sro: 0. 5 t#%) 


4.6 1 


7 . 0 0 


12.5 


(17) CaAl 2 0* :Eu, Sm 
{Eu:0.5«X Sin: 2.5 U%) 


2 . 14 


3 . 2 5 


5.80 


(18) CaAl a O*:Eu,Sffl 
(Eu:0.5tW Sm: 10 


0 - 5 3 


0 . 9 6 


1.71 



[0 0 4 8] ^tz±m^m (M) tlt^^y^A^ fCjjtLfco 
IV BSSltLW^atf^Sffltv *K5S#JfcLT [0 0 4 9] 



(11) 



ti¥7- 1 1 2 5 O 











Std. CaSrS:Bi 


I. GO 


1-00 


I . 0 0 


(19) CaAUO^Eu, Dy 
(Eu:0.5€« Dy :9. 001f*%) 


0- 3 0 


0 - 2 4 


0. 2 0 


(20) CaAUO^Eu, Dy 
(Eu:0.5tW Dy: 0.01*JM&) 


0.41 


0.3 9 


0. 3 5 


(21) CaAl 2 0 4 :Eu. Dy 
(Eu:0.5^% Dy: 0.1 


0.52 


0.60 


0. 7 6 


(22) CaAl.CUrEu.Dy 
(Eu:0-5fJW& Dy: 0. 5 t/Wt) 


0 . 7 6 


0 . 9 0 


1.25 


(23) CaAl 3 0 4 :Eu, Dy 
(Eu:0.5**% Dy: 2,5 €«) 


0 . 8 4 


1 . 18 


1 . 7 6 


(24) CaAl 2 0*:Eu, Dy 
(Eu:0.5*jMC Dy:10 xM) 


0- 5 0 


0 - 5 8 


0.76 



[oo5o] ^tz^mitm cm) tLxi3)^>o^m 
i\ msmt Lx^a^^jx^miK ^mfsmti^x [005 n 

'yj^ASfflOfcf^iSttSftftt Lt, 5-C25) en 2] 





10 


30 ^tSS 


lGO^Sfg 


Std. CaSrS:Bi 


1 - 0 


1 . 0 


1 . 0 


(25) CaAl 2 D 4 : Eu, Tm 
(Eu:0. Sflrt TrarO. D01«%) 


1.04 


1.36 


1.81 


(26) CaA^O^Eu.Tm 
(Eu:0. TanO.OltJWS) 


2. 0 9 


2.65 


3.75 


(27) CaAl 2 CU:Eu,Tni 
(Eu:0- Tn:0. 


4.8 9 


5,78 


8.70 


(28) CaAl 2 0<:Eu f Tm 
(Eu:0. 5*Art Tra:0.5t&%) 


6 . 5 5 


9 . 0 4 


18.6 


(29) CaAlsD., :Eu t Tm 
(Eu:0. 5tJW5 Tin: 2. 


0 . 6 3 4 


1.19 


2 . 6 8 


(30) CaAlaO^Ei^Tm 
(Eu:0. 5tW Tm:10^%) 


0 . 15 1 


0 . 3 5 8 


0 - 7 5 5 



[00 5 2] t±n±m7tm cm) tLx^j^>^^m 

^*fflt^fc»^<D»*ttai»#i: It* 5- (31) ~ (42) 



[0 0 5 3] &fcC0)5-(31)~(42)fZ:^Ltz^fcte£ 

0.5 ^;u%oo>^fin LTc4iCDT'fe^o 

[0 0 5 4] 
[113] 



(12) 



7 - 1 1 2 5 O 





1 A 
1 U 




30 ftwtmm 




Std- CaSrS:Bi 


1 


. 0 0 


i . 


0 0 


1 . 


0 0 


(31) CaAlaOn :Eu, La 
(Eu:0. 5tJt* La:0. 5f;>*) 


0 


. 5 2 


o . 


6 7 


0 . 


8 1 


(32) CaAl 2 0< :Eu,Ce 
(Eu:0. 5^3 Ce:0.5*/>%) 


0 


. 8 4 


i . 


2 3 


1 . 


9 6 


(33) CaAl 2 0«:Eu s Pr 
(Eu:0. SiH% Pr:0. 5^% ) 


0 


- 5 8 


o . 


8 2 


1 . 


1 3 


(34) CaAl 2 0< :Eu.Gd 
(Eu:0. ttfl>% GdrO- 5^2) 


0 


. 6 6 


0 - 


9 1 


1 . 


2 6 


(35) CaAl 2 0. :Eu,Tb 
(Eu:0. 5£#% Tb:0.5fil>%) 


0 


. 8 4 


1 . 


3 1 


Z - 


n q 
u o 


(36) CaAl a O*:Eu,Ho 
(Eu:0.5^ Ho:Q.5«2) 


0 


. 9 8 


1 . 


3 3 


2 - 




(37) CaAJUO- :Eu,Er 
(Eu:0. 5t*S Er:0. btfr%) 


0 


. 5 6 




7 R 


n 




(38) CaAl 2 0^ :Eu, Yb 
(Eu:0.5fA# Yb:0. 


0 


. 7 0 


0 . 


9 1 


l . 


2 8 


(39) CaAl*0«:Eu,Lu 
(Eu:0. 5tft* Lu:0. 5*j>%) 


0 


. 6 8 


0 . 


9 0 


l . 


2 4 


(40) CaAl z CU:Eu,i4n 
(Eu:0.5t^ Mn:0.5ii>«) 


0 


. 3 1 


0 . 


4 2 


0 . 


5 8 


(41) CaAI 2 CU :Eu,Sn 
(Eu:0. 5f*% Sn:0. 5*J>35) 


0 


- 4 5 


0 . 


5 8 


0. 


7 3 


(42) CaAl 2 C 4 :£u,Bi 
(Eu:0. 5ffl# Bi:0. 5*£%) 


0 


. 2 5 


0 . 


3 3 


0 . 


4 8 



[0055] 3fclCft«7C* (M) <hLT*;Uv^A^ 

Slffi«6. CaAl2 04 :Eu. N d *6*3tett£3te{* 
ta^Dt'^A^b^Pt^A (Eu2 03)£LT 

OA. f^t'OA, v^x^n ->OA. ^u = ^A, x;u 
tfOA. ^ U OA. -f 7T^t*OA, /l^ff^A, V> 



^£ 5 g (O.os^u) j£*dl. ^— ;us/u£SH^T3fc# 

(97:3) mSS* (3£ft : O. 1 U h;US#) 

-c, i3oo°c. iB»nnttAL/t. f o*Sffl*r*»?i mra 

O 0^ ^->i*aiSLfc4,(D*^3fe««»6-(1) ~(4 
3)at: 0 

[0056] CCT'lt ^MH^ Eu : 0. 5 =E)\, 
N d : 0. 5 ^E;U%. ffe<D^@t;§&] : 0. 5 ^E;U%£ L 

S&tflOO #«BM«H5ELfc. *a)«I*, 6-(1) 
-(15) <h LT, ^1 4lC^-To 
[O 0 5 7] 
1 4] 



(13) 



- 1 1 2 5 O 







on j£i5&$5&F£f' 






1 . u 


1 - U 


i - U 




Q Q T 


1 a r\ 


0 a n 


0 IU UaAl 2U4 . nu, no, La 


on a 




O Q A 


fO'l P-» a n n • Ci ■ J<SA 

{c} LbAIzU* -CU, rtd, 


1 O T 






fQ^ P-^Al ft -P»i Dt~ 

{0} oaAJ^LU - fcu,ffa, rr 


1 0 . 0 


1 Q 1 




{ A\ r<r%A~\ A -P11 ISM Cm 




1 O A 


OO A 




1 A *7 




*3 Q A 


f£} PoAl ft * Pit TK 


lO. 0 


1*7 O 


O K K 

Z O - D 


f7\ P-iAl ft - P, , Mrl IV- 


1 /l Q 
1 ft . 0 


1 Q Q 
1 O - 


0 u - O 


\o} UaAJLzU^ - CU 3 nu 3 JIO 


1 A R 


O 1 A 




(Q\ flaAl fl -Fn NH Ft 

^3/ Od/iX zU4 - CrU 3 JiU a CI 




2 1 0 


0 0 » 0 


(10) CaAl 2 0,:Eu,Nd,Tin 


4. 1 7 


6. 69 


13.4 


(11) Ca/LUO^rEu^Yb 


11.0 


16.9 


27- 9 


(12) CaAl 2 (h:Eti,Nd,Lu 


1 0. 2 


15.2 


25. 2 


(13) CaAl 2 0«:Eu,Nd,Mn 


6. 45 


8. 0 1 


11.9 


(14) CaAl z O*:Eu,Nd,Sn 


11.4 


14.1 


2 1. 2 


(15) Ca/LUO«:Eu,Nd,Bi 


10.6 


13.5 


2 1.4 



[00 5 8] coon^sm*^ ttitty-utm-f&im ^>5>o>mm&. 0.1 ^e;u%^^io^;u%iz^^t^ 

-r^^®^ja>^r% mitm&&&\~&*iz>*>(»tLT m^^>tz 0 ^<d&m&. 6-o6)~(2i)^ut. ai 

^>^>. vX^pv^A, K"J— 5 [c^-To 

fZ. Eu : 0. 5 ^E;U%. Nd : 0. 5 =EJi,<X>£ Lfc_tT?. [i15] 



(14) 



&M¥-7 ~ 1 1 2 5 O 



u » 


10 ftlSg 


30 ftwmm. 


ioo^m@jg 


Std. CaSrSrBi 


1. 0 


1 . 0 


1 . 0 


Eu:0.5**% Nd:3.5m 








U'J uaAl eU* : cu, fia, La 
Eu:0.5t/l* Nd:3.5€W La:0. \W% 


14.1 


18 2 


29. 3 


(IS) CaAl?0^-Pu Nd La 
Eu:0.5^ Nd:0.5W% La:0-3ffl* 


15.5 


18.9 


28. 5 


(1) CaAl 2 0^:Eu,Nd,La 
Eu:0.5tJW Nd:0.5tJMK La:0. 5tfl* 


20. 6 


2 3. 2 


29. 5 


(19) CaAla04:Eu,Nd,La 
Eu:fl.5t*S Nd:0.5CM5 Larl.OBK 


1. 42 


1.05 


0. 858 


(20) CaAi,04:Eu,Nd f La 
EurO-HWS Nd:0. 5t/l* La:2.0ffl* 




! (21) CaAl«0«:Eu,Nd,La 

1 Eu:0.5t/» Nd:0.5tjlfl La: 10 f/lft 





[0060] Eu : 0. 5 N d : 0. 5 =EJ\,<M>£ L 7) £ Lt, |16 IZtt^o 

tz±V. yX^Py^AOlI^, 0.1 ^;U%3^£>10^ [006 1] 

;U%fZ^x.rH^^ofco ^CD^£. 6-(22)~(2 [i!6] 



St *4 


10 wmrn. 


30 ftwmm 




Std. CaSrS:Bi 


1. 0 


1 . 0 


1 . 0 


(22) CaAl 2 0 4 :Eu,Nd 
Eu:0.5t/I* Nd: 0. 5€fl* 


9. 87 


14.0 


25. 0 


(23) CaAl 2 0«:Eu,Nd,Dy 
EuiO.Wfl* Nd:0.5^ Dy:0.1W% 


4. 32 


6. 76 


1 2. 0 


(24) CaAlaO^Eu^Nd.Dy 
Eu:0.5W% Nd: O.W Dy:0.3*#% 


8. 91 


14.0 


2 4.2 


(7) CaAl 2 0«:Eu,Nd,Py 
Eu:0. Wk% Nd:0.5ftl& Qy:0.5m 


14.8 


18.9 


30. 8 


(25) CaAl 2 0*:£u,Nd,I)y 
Eu:0.5^S Nd:0.5€/i# 0y:l.OW% 


1 2. 1 


18.3 


27. 8 


(26) CaAl 2 0«:Eu,Nd a Dy 
Eu:0. 5t/l& Nd:0. 5t£% Dy:2.0t#& 


7. 49 


10.3 


1 6. 0 


(27) CaAl 2 0 4 :Eu s Nd,Dy 
Eu:0.5t/« Nd:0.5t££ Dy:10 ttffc 


1. 84 


1.29 


0. 998 



[0062] Eu : 0. 5 N d : 0. 5 =E)\,%t L iLt. il 7 izmTo 

tz±X'^ ^'K'J-^AOrlM^, 0.1 ^E^%a^10^Ey^ [0 0 6 3] 

Mzuz-TMm&fritzo *<Dmm&* e-<28)~(32) [in] 



05) 



7 - 1 1 2 5 O 







30 ftwmm 


lOO^SBiJg 


Std. CaSrS:Bi 


1- 0 


1. o 


1. 0 


I*-. A 1 . Cm. MJ 

Eu:G.H#* Nd:0.5tlift 


Q Q 1 




oc; n 


Eu:0.5tfl* Nd:0.5tfiK Gd:0. 


11 ft 
1 1 - o 


i f . *4 




(291 CaAl 2O4 : Eu, Nd, Gd 
Eu:0.5i/1« Nd:0.5tfl* Gd:0.3*fl* 


12. 7 


17.8 


2 9.8 


(5) CaAi 2 04:Eu,Nd,Gd 
Eu:0.5fj£ Nd:0.5t!t* Gd:0.5€/W 


1 6. 7 


2 1.3 


33. 5 


(30) CaAi 2 04:Eu,Nd,Gd 
Eu:0.5tJW6 Nd:0.5W% Gd:l-0W% 


10.8 


15.7 


2 6.5 


(31) CaAl 2 04:Eu,Nd,Gd 
Eu:0.5tJia Nd:0.5tMC Gd:2.0m 


1 8. 0 


2 1.7 


29. 5 


(32) CaAi204:Eu,Nd,Gd 
Eu:0.5*/i£ Nd:0.5tA£ Gd:10 W* 


1.01 


0. 7 6 4 


0. 5 9 0 



[O 0 6 4] E u : 0. 5 ^E;U%. N d : 0. 5 =EJl^°/bt L LT, S 1 8 IHtf^o 
/c-htf. 7tx;U = ^ACDH^^ N 0. 1^E;U%}6> ^ 10^E;U% [0 0 6 5] 
lcKitr»tlTofc. WltlS, 6 - (33) - (37) £ Ii18] 





10 5}tSS 


30 5>I£J9JS 


lOO^SISS 


Std. CaSrS:Bi 


1. 0 


1. 0 


1. 0 


CaAl 2 04:Eu,Nd 
Eu:0.5«* Nd:D.5tfl£ j 


9. 87 


14.0 


2 5-0 


(33) CaAl 2 04:Eu,Nd,Ho 
Eu:0.&W% Nd:0.5«£ Ho:0. 


1 0. 4 


14.4 


25. 3 


(34) CaAUO^Eu.Nd.HD 
Eu:0.5«S Nd:0.5W% Ho:0.3W% 


1 2. 0 


16.2 


27. 0 


(8) CaAlz04:Eu,Nd,Ho 
Eu:0. Nd:0. 5«W Ho:0- bffflZ 


16.5 


2 1.6 


34. 3 


(35) CaAl 2 04:Eu,Nd,Ho 
Eu:Q-5*iWS Nd:0.5*ft» Ho:l.(ttfl* 


13.4 


16.9 


26. 3 


(36) CaAl20<:Eu,Nd,Ho 
Eu:0. 5^% Nd:Q-5fji# Ko:2.0^ 


13.3 


16.0 


23. 5 


(37} CaAl a 04:Eu,Nd,Ho 
Eu:0-5tM6 Nd:0. 5tH% Ho: 10 *JWK 


1.20 


0. 9 14 


0.78 2 



[0066] Eu : 0. 5 ^)U°/a. N d : 0. 5 L Lt, il 9 IC^^o 

fz±T'm, ^)V\zO*U<D^&&. 0. 1^E;U%*n^ 5^E;U% [0 0 6 7] 

iC^^T^^fTofcc 6 - (38) - (43) £ 1119] 



(16) 



¥fMW-7- 1 1 2 5 O 





10 ^«Jg 


30 




Std. CaSrS:Bi 


1 . 0 


1. 0 


1. 0 


Eu:0.5*Jl£ Nd:0. 5tfl£ 


Q ft 7 






(3c J CaAlsO*: Eu,rla, fcr 
Eu:0.5tfl# Nd:0. 5tftft Er:0.1«* 


in t 


1 R 1 






in ^ 

1 \J - o 






(91 CaAUO* :£u,Nd, Er 
Eu:0.5tT-* Nd:0.5*fl* Er:0.5ftV% 


15.9 


2 1.0 


33- 8 


(40) CaAI 2 (U:Eu,Nd,Er 
Eu:0.HM5 Nd:0.5tt* Er:1.0€/« 


16.4 


2 1. 1 


32. 3 


(41) CaM 2 0 4 :Eu 5 Nd,€r 
Eu:0.5tfl« Nd:0.5f/i£ Er:2.0*/W 


1 7. 3 


2 1.7 


30- 8 


(42) CaAl«0*:Eu,Nd,Er 
Eu:0.5W95 Nd:0.5tR* Er:3.(WW 


2 0.1 


2 1.3 


28- 5 


(43) CaAl 2 04:Eu,Nd,Er 
Eu:0.HM Nd:0.5€M5 Er:5.0W3 


17.5 


17.8 


2 2.0 



[0068] z<D«fc5fc:S!l£«**^ ftBS»Stt» 

iSSttfco £fcMlc. foi^, Eu : 0.5 -e;u%. N 
d :0.5 ^e;u%<h ufr-tx% flfe<Dft»Sffl*o. 5 ^e;u% 

^tis^tLfco m^m5tm (m> tLt/^j^i 

H£&#] 7. BaAl2 O4 :Eu 
. (2) t LT^to 

[0 0 6 9] 3lC(£:£a5tef*<D5*^ 



[o o 7 01 f§3tx^^ h;KDt°— ^afi*f4^-r*L*» 

ft1±3£3fe{* (S^^^it? <#) A«G8S. #6* 

tf— : 5 3 O nm) fctfJSLT* Sa»ffit» 1 O 

[O O 7 1 ] 
[i20] 



15 » 


10 fi-mm 


30 w%mm. 




Std. ZnS:Cu 


1 . 0 


1. 0 


1 . 0 


BaAl 2 0 4 :Eu,Nd 
Eu:0.5tfl« Nd:0.&OW 


1.23 


1 . 14 


0. S85 


BaAlzO-^Eu, Sm 

Ea: 0.561ft Sm:0.5flW 


0- 982 


0.911 


0. 768 



07) 



1 1 2 5 O 



[O O 7 2] CCD^2 Ofr€>« B a A I 2 O4 :Eu. 
Nd(iZnS:Cu S*tt£5fe# «fc U *an]»#lt« 3 O 

A 1 2 04 : E u . S ml±Z n S : C u ^ptfegftteck 

Eufc*UM4»0)*IBS«*«ai14-r, BaA 12 04 

t>ti&i*zttfmmztixi*&<i>x* Eu^Ndfe§ 

[ O 0 7 3 ] £rfc. B a A I 2 04 : E u 3g£ 

(i2 4M2 5#I) „ ^Ic^Mtc^ (M) £ 

Xftffi 8. Sr)(CaH Al 2 0 4 SS3fe14£3fc(*«> 
K»1*tt<DKH*X hP>^OA£jft»*JU*>OA$-t*L 

£ >. -fe'JOA. O^-fe^A. ^tv^A, trVJO 
A. #KU-OA. fJUf^A, vX^Dv^A, TfcK, 
= OA. x;ut:OA. >f^f;Ut*OA, ;U^r 

f^A, ^7>#>. XX. t*X^X(7U^*V^<7)7uii£ 
j£*nL/r£<DI~. 77'V^Xt LT03*.l£Hgl$£ 5g 

(o.os =em miBL. Ka&a>^9ci=J:y-es rx Ca 

1-X A I 2 04 ?IM%i*tgft£«JftU*:. 
[O 0 7 4] &Z>tltzm3t»0>f%mft&£ LtSrO.5 
Cao. 5 A I 2 O4 :Eu, Dy ( E u 0 . 5 =E 

DyO. 5^E;U%^il3) <F>?&yt<n§£2t?s'<'7 h )l> 

7hU SrAl2 O4 IMHIcitlC C a A I 

[OO 7 5] 2l\~m7%m& t LtEufc* 
l/D y £-£-*l^*lO. 5W%ilDLfcSr x Cal- X 
A I 2 04 ^3fe#K*KD«6»1fttSIIS»LfcJga*a 

CO 0 7 6] ;^ic^S7tm (M) tLt, XhD>f^ 
mmm9. S rx Ban AI2 O4 ^5fc&^3t{£<£> 

um&m<D m.m* h p > ^ o a ^ ftg/ 



fr!S^J<!:LT^LOPb:OA£. ftl^d:LT7>^ 
>. -trUOA. ^-fcz^A. ^tvOA, t7U^ 
A. ii KU— OA. f^t^A, vX^QvOA, 

= OA. x^t^A, ^ y OA. ^7f;ut*OA, ;u^- 

f!7A, -7>2f>. XX. t'X^XflU^-r^ub^^ffl^ 
^ADUfc^OIC. 777^X<hL«^Mi^ 5g 
(0.08 ^E;U) j£*UJL. BSEa<D*^fZ«fe "J S rx BaH 
A I 2 O4 It^M^^^Lfco 
[ O O 7 7 ] » fcnfcS**0>tt«1*tt*: UEu^ 
O. 5^E;U%. Dy^O. 5^:)l>W>y&1mLXm&\~tzS 

r X B a1 _x A I 2 04 36*ft*K»0)ai3te»tt*H* 

Lrt=t***Bl 7 (Z^LfCc ZCD^I 7A^lvr*lE>fg 

[0 0 7 8] ^Ic^MtcIPI (M) (tit, X h P >^0 
A < h^^i>OA(!:0?l^^ffit^fcit^^^Ol^T. H 

1115310. SrX Mgl-X AI2 O4 

t«M#»<z>ai*x hD>fOA^^i7^v^A^ 

$t>(zSJ§fflt LtaOPt^A^ «f^tLt7 
izUOA. O^-tr^-v^A. ^y^A, -9-7 'J 
OA. # KU —OA. f^t'OA, vX^PvOA, * 
;u3=OA. x;ut:OA. 7'J^A. ^f^fiUf^A, ;u 
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